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MTIK 7 G02B6/00 



IIPOTEKTOP JXJW OITTOBOJIOKOHHOrO 30HHA 

H3o6pereHHe othochtch k TexHHHecKOH 4>H3Hice, b HaemocTH, k HCCjieflOBamuiM 
BHyrpeHHefi cTpyicrypw o6xeieroB oirnraecKHMH cpeacTBaMH, h Moacer 6mtb 
HcnojiKJOBaHO, HanpHMep, b HH3KOKorepeHTH&ix pe^JieicroMeTpax, ycTpoHcraax zura 
oirnwecKOH KorepeHTHOH TOMorpa<J>HH, b ycrpoHcraax ana nojiyqeHHa cneiopajiBHoro 
H3o6pa^ceHRfl, npHMemieMbix b mcjcchuhhckoh ^HarHocrHKe coctoxhhji otocjibhbix 
opraHOB h CHCreM w v/vo hjih //i v//ro, a TaiOKe b tcxhhhcckoh AHarHoennce, HanpHMep, 
KOHTponH TexHOJiorinecKHx npoueccoB. 

B nocjieoirae roflbi pe3KO B03poc mrrepec k HeHHBa3HBHofi OTarHocrnKe npn 
npOBeaeHHH MejmijHHCKHx HccjieflOBaHHH, ocoSeHHO BHyrpeHHHX opraHOB mrooro 
opraHH3Ma, kbk k 6ojiee nepcneicrHBHOMy HanpaBjieHHK), no cpaBHemno c TpaarajHOHHOH 
GnoncHeH. HeHHBa3HBHaa AHarHOCTHKa crajia bo3nk»khoh Sjiaroflapn pa3pa6once 
ycTpoHCTB, paGora kotopmx ocHOBaHa Ha aocraBice orrmHecKoro H3JiyneHiM k 
HccjieayeMOH 6HOTKaHH, npneMe oipaaceimoro, jra6o o6paxHo paccejomoro 3toh 
6HOTKaHbK) onroqecKoro HanyieHHH h Hecymero HH^opMaixmo o Heft, c nocjiejjyiomeft 
o6pa6oxKOH HH$opMaraBHoro cHraana h nocrpoemieM raoGpaaeeroiH HCCJiejayeMofi 
6hotk3hh. flocTaBica onuraecKoro H3JiyneHHH k HccjieayeMofi 6noncaHH ocymecmiiHerca 
c noMomwo onroBOJiOKOHHoro 30113a, KoropwH npHB o hutch b corrpHKOCHOBeHHe c Heft. 

i 

IIpH npoBe^eHHH mcotuhhckhx nccjieaoBaHHH in vivo fljia 6e3onacHocin naimeffra 

HHCTpyMeHT ttOJDKQH COOTBCTCTBOBaTB Tpe60BaHHflM Jje3HH<|)eKIJHH HJIH CTepHJILHOCTH. 

QzmaKO, BwnojmeHHe onTOBOJiOKOimoro 30Hj*a o;piopa30Bi»iM moecct 6wtb 
SKOHOMHHecKH Hei*ejiecoo6pa3HtiM BCJieflCTBne ero bbicokoh ctohmocth, a OHHcnca h 
Ae3HH^eicuHH hjih CTepHjnreanHfl nepea pa6oroH c KaacAtnvi naimeHTOM 3aHHMaeT MHoro 
BpeMeHH, Tpe6yeT Hcnojn>30BaHH& cneimantHoro o6opyaoBaHHH h 3HaHHTejn>Ho 
coKpamaer nojie3Hoe speMJi HcnoJib30BaHHx onTOBOjiOKOHHoro 30Hfla, a xaioice MoaceT 
coKpaxHTb cpoK ero cjiy»c6Bi. B apyrnx cjiynanx, HanpHMep, npH npoBe^eHHH 
HccjieAOBaHHH in vitro, npH ocymecrajieHHH TexHrnecKofi AHarHocTHKH b arpeccHBHMx 
cpeaapt h ap., Heo6xoAHMO npHHHMaxb MepBi ajih 3anmxw nepcoHana, paGoxaiomero c 

OIITOBOJIOKOHHMM 30HAOM, H 3aiHHTBI CaMOrO 30H#a 0T B03fleHCTBHfl HCCJieayeMOH cpeflBi. 
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PemeHHe 3toh npo6jieMti 6buio HafimeHO pa3pa6cmcoH cneimajibHtix nporeicTopoB 
jinx orrroBOJiOKOHHoro 30Hfla, ctohmoctb kotopbix cymecxBeHHo rotace ctohmocth 

OnTOBOJIOKOHHOrO 30Hfla, HTO n03BOJWeT BBmOJIHHTb HX C B03MOECHOCTBK) noBTopHoro 

Hcnojn>30BaHHA nocjie cooraercrByiomeii o6pa6onai n oaHopa30BMMH. 

Ilo naT. C1IIA 5771327 H3B6CTCH npOTeicrop jinx oirroBOJiOKOHHoro 30ima, 
HcnoJiB3yeMoro jura HCCjieaoBaHHH 6HOTKaHH, coAep^camnH nonyio, acecncyio oGojio^ncy, 
b KOHxperHOH peanH3amoi, njiacmaccoByio, b $°P Me TpySioi, ^HCTajaHLifi kohcu, 
KOTopofi CHa6>KeH okhom, a npoKCHMajn>HMH kohcu coeffHHeH c nonBiM aepacaTCJieM. 

■ 

BHyTpeHHHe nojiocra o6ojiohkh h aepacaTejw o6pa3yK>T eflHHyio nojiocn>, BBmojmeHHyio 

C B03M03KHOCTBK) pa3MemeHHH B HCH OITTOBOJIOKOHHOrO 30Hfla B nOJIOECCHHH, npH 

KOTOpOM TOpeu OTCTajitHoro KOHn,a oirroBOJiOKOHHoro 30ima conprncacaerca c okhom 
npoTeicropa. flepacarejiB cna6^ceH $mccaTopoM, o6ecneHHBaiomHM yaepacaHHe 

OHTOBOJIOKOHHOrO 30Hfla B TEKOM II0JIO2KCHHIL OlCHO IIpOTeKTOpa BWHOJIHeHO H3 ECeCIKOrO 

oirranecKH npo3paHHoro Maxepnana, npeOTO^rnrrejiBHO H3 can<i>Hpa. O^HaKO Meagjy 
TOpixeM xpacTajibHoro Komja oirroBOJiOKOHHoro 3onna h BHyrpeHHefi noBepxHocxbio 
3KecxKoro oKHa nporeicropa cymecxByeT B03 < nymHBifi 3a30p, o6ycjiOBJieHHMfi 
HecoBepmeHCTBOM noBepxHocrn OKHa npoTeicropa h xcecncocrbio HcnojiKsyeMoro 
MarepnaJia. IIo3TOMy He o6ecneHHBaercji 3$$eicraBHoe oirniHecKoe coe^HHeHHe Mexysy 
TopueM jmcTaJibHoro Komja oirroBOJiOKOHHoro 30Hjja h acecncHM okhom npoTeicropa, a, 
cjieaoBaiejibHO, h Mex^y TopaeM AncrajiBHoro Komja onroBOJioKOHHoro 30H#a h 
Hccjie^yeMOH 6HOTKaH&K>, hto hphboaht k cymecxBeHHbiM norepaM MomHocra 
onxHHecKoro HanyHerora h chhhcchhio KaneciBa nojiynaeMoro H3o6paaceHHH 6noTKaHH. 

B npOTeicrope no naT. CIIIA >fe 5930440 aHanorHHHOH KOHCTpyicugHH acecncoe 
okho npoTeicropa 3aMeHeHO ajiacwmOH MeM6paHofi, BBmojmeHHOH H3 nojraypeTaHa. 
Pa3pa6oTHHKH nporeicropa nojiarajm, hto noa B03AeHCTBHeM ^aBJiemw Ha 
oirroBOJiOKOHHHH 30iw TOpeij ero OTCxajEbHoro KOHua 6yaer npnnerarb k 3Jiacnr9JHOH 
MeMGpaHe, hto o6ecnewr afJx^eicraBHoe onTunecKoe coeonHeHHe uoTKjxy ropueM 
OTCTajrbHoro Koraja oirroBOJiOKOHHoro 30H#a h 3JiacnraH0H MeM6paHOH. OtfHaKO 
npaKTHKa noKa3&na, hto npn Hcnojn>30BaHHH h stoto npoTeicropa noTepH Monmocro 
omnHecKoro HBJiyTCHHfl MOiyr 6trn> aocraTOHHO BenmcH. KpoMe Toro, o6paiHoe 
OTpa^cemie hxch paccenmie ot AHCTambHoro Komja oirroBOJiOKOHHoro 30ima h ot 
BHyrpeHHefl noBepxHocra OKHa nporeicropa MoaceT Ha HecKOJitKO nopwKOB bcjihhhhbi 
npeBBimaxb nojie3HBifi oirranecKHH cnrHaji, OTpaaceHHMH hjih pacceHHHBift ot 



HecjieflyeMoro o6*eiaa (6ncmcaHH) h bhochtb cymecTBeHHbie noMexH b pa6ory 
orrraHecKoro npnGopa, b Hacraocra TaKoro, kqk ycTpoficxBO juw ormrqecKOH 
KorepeHTHOH TOMorpa^HH. 3to o6ycjiOBJieHO tcm, hto, kzk h3bcctho, jum o6ecneneHHa 

3$(J)eKTHBHOrO OIITHHeCKOrO COeflHHeHHfl UOKJiy pa60HHMH nOBepXHOCTSMH B03JQ(yinUI>IH 

3a3op Meacoy hhmh flOJDiceH GtiTb cymecTBeHHO Mem>me (no MeHtmeS Mepe, Ha nopaaoic) 
juafHbi BOJiKbi omHHecKoro H3JiyHCHHJi. OneBH^HO, hto npn HcnojiB30BaHHH MeM6pam>i 
H3 nojmypeTaHa He ycTpaHHercji HeflonycraMwfi B03flymHwfi 3B30p Meacay MeM6paHofl h 
xopi^eM OTCTajrbHoro icomja orrroBOJioKOHHoro 30Hfla.. IIo3TOMy npn Hcnoia>30BaHHH 
npOTeicropa 3toh KOHCTpywuHH npHxoOTTCH nepea pa3MemeHneM oirroBOJioKOHHoro 
30H#a b pa6oHefi nojiocra HaHocnxb Karuno HCH^Koro oirmHecKoro rejra, jra6o apyroft 

HCHflKOCTH C COOTBeTCTByiOmHM nOKa3aTCJieM IipeJIOMJieHHfl Ha BHyTpeHHKHO 

nosepxHOCTb OKHa nporeicropa. 3Kh#kocti> 3anojiHHeT B03flymHMH 3a30p, hto no3BOjiaeT 
CBecra k MHHHMyMy norepH Moumocra h ycTpaHHTb apre^aicrbi b nojiyqaeMOM 
H3o6paaceHHH. Qzmaico 3ia npoi^e^ypa ipe6yeT BpeMCHH h aocraroHHO Tpy^oeMKa, 
' yHHTMBaa, hto AHaMerp o6ojiohkh Mo^eer hmctb pa3Mepti nopnjyca 3 mm h MeHee. 
HaneceHHe yKa3aHHOH echakocth Ha BHyipeHmoio noBepxHocxb OKHa nporeicropa b 
npOMBnmieHHBix yanoBnax npn H3roTOBJiemffl nporeKTopa Hea^eicraBHo, nocKOJitKy 
OHa He yAep^KHBaeTca xaM npn xpaHeHHH h ipaHcnoprepoBKe nporeicropa. 

yka3aHHoro HeaocTanca JiraneH nporeicrop, ncnojn>3yeMbiH ajih HCCjieflOBaHHH 
6HOTKBHH H H3BeCTHMH no nar CIIIA Jfe 6383209. 3tot nporeicrop HBJiftercH GjoDKaSnraM 
aHajioroM npezmaraeMoro rexHHnecKoro pemeHHa. HkBecraMH npoTeicrop jmn 
OirroBOJioKOHHoro 30H#a no nar. CIIIA Jte 6383209 coflepaarr nojiyio, rn6Kyio o6ojiOHicy, 
HMeiomyio 3aMKHyn>na AHCiajibHBiH KOHei* h pa30MKHyn>iH npoKCHMan&HBiff KOHeij. 
OGoJiOHKa BtmojmeHa c bo3mo>khoctmo pa3MemeHHa b Hen onroBOjiOKOHHoro 3oima. 

* 

Topeu AHcrajiBHoro Komja o6ojiohkh cHa6xceH okhom, KOTopoe BBmojmeHO, no Mem>ineH 
Mepe, nacTHHEO onxHHecKH npo3paHHBiM. B KOHKperaoH peajiH3aimH okho nporeicropa 
BBmojraeHO KBapqeBMM. B ahctojibhom Komje o6ojiohkh pa3MemeHa KaMepa jmx 
^ohjococth, Koropaa nocrynaeT b icaMepy no KaHajiy, pa3MemeHH0My BHyipn o6ojiohkh. 
^Khakoctb, 3anojmflK>ma& KaMepy, o6ecneHHBaer ^ocraroHHO 3$$eicrHBHoe oirranecKoe 
coe^HHeHne Me^c^y TopijeM OTCTaotHoro icomja oirroBOJioKOHHoro 30H«a h okhom 
npOTeicropa h, reM caMBiM, 3<J)<j>eicTHBH0e oirranecicoe coe^HHemie Meac^y TopueM 
AHcrajibHoro Komja oirroBOJioKOHHoro 30H^a h HCCJieflyeMWM o6*beicroM (6HoncaHBio). 
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HeflocraiKOM aroro npoTeicropa xBiwerrcH cjiohchoctl fexHHnecKoiS peajiH3anHH, 
o6ycjiOBjieHHa53 tcm, hto npoxeicrop aojukch Gbitb CHaGaceH hctohhhkom hchakocth, 
ycxpoHCTBOM juix noaaiH 5KHAKOCTH b KaMepy, a TaiOKe Heo6xoflHMocxbK> pa3MemeHHH 
KaHajia nnx jxoctslbkh ^khjjkocth BHyrpn o6ojiohkh npoTeicropa. riocjiczmee, b 
oco6eHHOcm npH HcnojiB30BaHHH npoTeicropa b KanecxBe ajieMeHTa 3anmrz>i juw 
MHHHanopHoro oirroBOJiOKOHHoro 30ima jsjiBMerpoM nopjytfca 3 mm h MeHee h 
npeflHa3HaHeHHoro, HanpuMep, #jm 3Hfl0CKoroiHecKHx HccjieflosaHHH, npeflCTaBJiaeT 
BecLMa cuo^ECHyio 3aaaHy. KpoMe Toro, bcjihkh Tpe6oBamw k nporaocTH h ajiacnraHOCXH 
Maxepnana, H3 Koroporo flOjmHa 6un> H3roxoBjieHa KaMepa jxjul }khj5kocth, h k 
MaTepHajiy KaHajia jajw flocxaBiaa >khakocth. B h3bccthom npoTeicrope He 
npeAycMOTpeHM MCpBi no yBenHHeHjno K03$$HUHeirra Tpemra Me^cay HapyacHoft 
noBepxHOCTbio OKHa npoTeicropa h o6i>eKTOM HCCjieAOBaHHx. Tawae Mepti Heo6xo#HMBi 
jsjin npeflOTBpameHHK CKOJiMKeiniH OKHa npoTeicropa no TBepzjofi noBepxHocm, 
HanpHMep, npH HCCJieflOBarom 3y6oB. 

TaKHM o6pa30M, 3aflaHeft, Ha pemeime KOTopofi HanpasjieHo HacTo^mee 
H3o6pereHHe, xBjinercn pa3pa6onca KOHCTpyiapm npoTeicropa win oirroBOJiOKOHHoro 
30Hjja, xapaKTepH3yiomefic« 3<j)<j)eicrHBHbiM oirraqecKHM coeAHHeiraeM Meag^y TOpijeM 
AHcrajiBHoro KOHija onroBonoKOHHoro 30H#a h o6x>eicroM Hccjie/jOBaHHH, a Taicace 

06paTHMBIM MexaHHHeCKHM KOHTaKTOM MOK#y OKHOM npOTeKTOpa H 06l»eKTOM 

HCCJieaoBamra, h He Tpe6yiomeH jxjm cBoefi peajnoamm cjioechmx TexHKraecKHX 
.pemeHHH, a TaioKe TexHOJiora*mocTMo KOHCTpyKtpm. 

CymHOcn> pa3pa6oTaHHoro npoTeicropa mm oirroBOJiOKOHHoro 30H#a 
3aKjnoHaeTCfl b tom, hto oh, tbk ace, KaK h npOTeicrop, kotopmh smjixertcx GjiHacaihnHM 

■ 

aHajioroM, coflepmrr nojiyio o6ojiOHKy, HMeiomyio 3aMKHyrbra AHcrajn>HBiH kohcu, h 

pa30MKHyTbIM npOKCHMajIBHMH KOHeiJ. OGOJIOHKa BBmOJmeHa C B03M0ECH0Cn>I0 

pa3MememiH b Hefi onTOBOJiOKOHHoro 30H#a, a 3aMKHyri>iH AHcrrajibHLiH KOHeu, o6ojiohkh 
BBinojiHeH b BHtue OKHa npoTeicropa, no MeHtmeii Mepe, nacraHHO, onranecKH 
npo3paHHoro. 

Hobbim b pa3pa6oTaHHOM npoTeicrope fljra oirroBOJiOKOHHoro 30H#a xbjwotch to, 
hto BHyTpeHHM noBepxHOcrs OKHa npoTeicropa BwnojmeHa c bo3mo>khoctbio 
$opMHpoBaHHfl oSpatHMoro ajo(re3HOHHoro KOHTaicra c TOpueM flHCTanbHoro Komja 
oirroBOJiOKOHHoro 30H#a noa B03^eftcrBHeM oceBoro flaBJiemra, oKa3BmaeMoro Ha 
onTOBOJiOKOHHMfi 30Hfl, pa3MemeHHwfi BHyTpH o6ojiohkh. 
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B nacTHOM cjiynae HapyacHaa noBepxHocxs OKHa npcrreKTopa BwnoJiHCHa c 
bo3mohchoctbk> $opMHpoBaHM o6pa*mMoro aare3HOHHoro KOHTaKTa C o6l>eKTOM 
HCCJieaoBaHHH noa B03fleftcTBHeM oceBoro flaBJiemra, oKa3broaeMoro Ha oiitobojiokohhbih 
30HA, pa3MemeHin>iH BHyrpn oSojiohkh. 

IlpeAnOHTHTeJIBHO npH 3TOM BBmOJIHHTB OKHO npOTCKTOpa H3 TOiaCTHHHOrO H 

ynpyroro MarepHajia. 

Ilejiecoo6pa3HO Ha pa6oneii juoffle bojihbi 3HaneHHe noKa3aTejw npejiOMJiemw 
Marepnajia OKHa npoTeicropa BBiGnpaiB H3 cooraomeHHa: 

N a = (N b * N c ) 1/2 , r«e 
N a - 3HaneHHe noKasarejra npejiOMJiemiH MarepHajia oioata npoTeicropa; 
Nb - 3HaneHHH noKa3aTejw npejiOMJieHHH oSteicra HCCJie/jOBaHmi; 

N c - 3HaneHHe noKa3aTejw npejiOMJieHHH Maxepnajia jmcTajn>Horo Komja 

OnTOBOJIOKOHHOrO 30HJja 

B nacxHOM cjiynae Ha pa6onefi junmo bojihbi noKa3arejn> npejioMJiemra MaTepnana 
OKHa npoTeicropa, noica3aTejiB npejiOMJiemra o6Beicia HCCJieaoBamra h noKa3axejit 
npenoMJieHHH MarepnaJia jmcrajiBHoro Komja onroBOJiOKOimoro 30H^a hmciot 
npH6jm3HTejrbHO paBHBie 3HaneHHH. 

D;ejiecoo6pa3HO BtmojiHHTb okho nporeicropa H3 OTBepflcaeHHoro oirnraecKoro 

» 

IIpH 3TOM B KOHKpeTHOH peaJIH3aHHH OKHO npOTCKTOpa MOECeT 6BITB BBIHOJIHeHO 

^cejieo6pa3HBiM. ] 

B apyrofi KorocpexHOH peajiH3accHH okho npoTeicropa Mo^cer 6mtb BBmojraeHO 

pe3HHOnOA06HWM. 

B apyroM nacTHOM cnynae okho npoTeicropa BBmojmeHO, no Mem>inefi Mepe, 
^ByxcjioiiHBiM, npH 3tom, no MeHBmefi Mepe, cjioh, o,zma H3 noBepxHOcreft KOTOporo 
o6pa3yer BHyrpeHmoio noBepxHOcn> OKHa nporeicropa, BBmojmeH H3 iuiacrHHHoro h 
ynpyroro MarepHana. 

B flpyroM nacTHOM cjiynae cjioft, ojma H3 noBepxHOcrefl Koroporo o6pa3yer 
Hapy^oiyK) noBepxHocrt oioaa npoTeicropa, BBmojmen H3 njiacTOHHoro h ynpyroro 
MaTepnana. 

npeOTOHTHrejiBHp npH 3tom hto6bi Ha paSonefl fljnme bojihbi noKa3arejiH 

« 
* 

npejiOMJieHHH MarepHanoB cjioeB, oSpasyiomnx okho npoTeicropa, noica3aTejn> 
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npenoMJieHHfl ofrbeicra hccjicaobehhh h noKa3aTejn> npejiOMJiemifl Maxepnajia 
OTCTajiBHoro Komja oirroBOJiOKOHHoro 30H^a HMejra npHSmoHTejiBHO paBHbie 3HaHeHna. 

Uejiecoo6pa3HO, no MeHbmeft Mepe, cjioh, ojotHa m noBepxHocreH KOToporo 
o6pa3yer BHyrpeHHioio noBepxHOCTB OKHa npoTeicropa, BBmojiHHTb H3 oTBepacaeHHoro 
oirranecKoro reira. 

IIpH 3T0M B OOTOH KOHKpCTHOH peaJIH3aiJHH, HO MeHBIHefl Mepe, CJIOH, OOTa H3 

noBepxHOCTen KOToporo oGpasyeT BHyrpeHmoio noBepxHOcn> oraa npoTeicropa, 
BtmojmeH ^cejieo6pa3m>iM. 

B apyrofi KOHKperHOH peajiroauHH, no Mem>meS Mepe, cjioh, opa H3 
noBepxHOcreM xoxoporo o6pa3yer BHyrpeHHK)K> noBepxHOcxs OKHa npoTeicropa, 
BBinomieH pe3HHonoflo6m>iM. 

B apyroM nacxHOM cjiynae no MeH&meii Mepe, cjioft, oflHa H3 noBepxHOcrefi 
Koroporo o6pa3yer Hapyamyio noBepxHOCTb OKHa npoTeicropa, BLmojmeH H3 
oxBep^cfleHHoro onxmecKoro rejui. 

IlpH 3TOM B OflHOH KOHKpeTHOH peaHH3aiJHH no MeHtmeH Mepe, CJIOH, OAHa H3 

noBepxHoeren Koroporo o6pa3yer BHyrpeHmoio noBepxHOCTb OKHa nporeicropa, 
BbmojmeH acejieo6pa3HBiM. 

B flpyrofi KOHKperHOH peajrasaipra, no MeHwneft Mepe, cjioh, ooHa H3 

' c 

noBepxHOcrefi Koroporo o6pa3yer BHyrpeHmoio nosepxHOCTb OKHa npoTeicropa, 
BMnojmeH pe3HHonoflo6HWM. 

B apyroM nacxHOM cjiy^ae okho npoTeipopa BBinojmeHo b snae ajiacnraaoH 
MeMGpaHBi. 

B apyroM HacmoM cjiynae npoKCHMajn>m>ifi kohcij, o6ojiohkh coejuHHeH c 
AHcrajn>m>iM kohu;om nonoro aepacaTejra, npn 3tom BHyipeHHHe nojiocra o6ojiohkh h 
Aep>KaTejiH o6pa3yK)T e^HHyio pa6onyK> nojiocrb, BwnojmeHHyK) c bo3mokhoctbk) 
pa3MememiH b Heft oirroBOJiOKOHHoro 30H#a. 

U,ejiecoo6pa3HO cnaftmrb aepacaTejiB <|>HKcaTOpOM, BtmoimenHBiM c 

B03M03CHOCTBK) ^HKCaHHH nOJIOXCeHHH OHTOBOJIOKOHHOrO 30H#a BHJTTpH pa6oHefi 

nojiocra 

B ApyroM nacTHOM cjiynae nojiaa o6ojiOHKa BbmojmeHa i^HjnnmpHHecKOH . 
B flpyroM nacraoM cjiynae hojioctb aepxcaiiejiH BBmojmeHa muranmpinecKOH. 
B flpyroM nacraoM cjiynae nojiaa o6ojiOHKa BBmojraeHa iuGkoh. 
B zipyroM nacxHOM cjiynae nojiaa o6ojiOHKa BwnojmeHa acecneoHL 
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B flpyroM HaaraoM cjiy^ae outobojiokohhbih 30Hfl bxoehx b cocxas ycrpoficxBa 
AJifl nojiyHeHiw cneKxpanobHoro H3o6paaceHHH. 

B flpyroM HacrmoM cjiynae oixtobojiokohhbih 30h# bxoahx b cocxaB ycxpoficxBa 

flJIfl OUTHHeCKOH KOrepeHTHOH TOMOrpa4>HH. 

B flpyroM nacxHOM cjiynae nonaa o6ojioHKa BMnojmeHa H3, no MeHBine Mepe, 
nacraraHO, oirruHecKH npo3paHHoro Maxepnajia. 

U,ejiecoo6pa3HO bluiojihhxb npoTeicrop c bo3m03Khocxbk> noB-ropHoro 

HCnOJIB30BaHHH. 

npeAno^THTejiBHO bmiiojihhti> npoTeicrop o;*Hopa30Bi>i]VL 

B nacxHOM CJiynae oGmkxom HCCJieAOBamiH hbjihctch 6HOJionraecKaH TKant. 

B KOHKpeTHOfi peajiH3anHH oG'beKTOM HCCJieAOBaHHfl HBJiseTCH 6HOJionrqecKaa 

TKam> ^cHBoro opramDMa. 

B apyrofi KOHKpexHOH peajnraam™ o6s>eKxOM HccJie^OBamia ^bjihctck Mjmeaa 
6HOJiornHecKaa ncaHB Homoro opraHH3Ma. 

B flpyroii KOHKpexHOH peajni3amm o6i>eKXOM HccjieAOBamra xBjixerrcz xBepAaa 
GHOJiorHHecKan tkbhb 5KHBoro opramwMa. 

B flpyrofi KOHKpexHOH peajnrcaqnH o6i>eicroM HCCJieaoBaHHH jrajraexcH BHyxpeHHM 
nojiocxb acHBOro opraHH3Ma. 

Pa3pa6oTaHM MOOT$mcaimH KOHCxpyKUHH npoxeicropa ajih oirroBOJioKOHHoro 
30H«a, npejqaa3HaHeHHoro juw hccjicaobshhs oSteicra, kotopbim Moacex 6tm> 
6HOJiormecKaH xieaHb, b nacxHocxa, 6HOJionraecKaH xKara. xchboto opraHH3Ma, b tom 
HHCJie, BHyrpCHHHH nojiocxb aaHBoro opraHH3Ma. npefljioaceHHwe MOAH^HKaiwH 

KOHCTpyKUHH IipOTeKTOpa flJIfl OHTOBOJIOKOHHOrO 30Hfla oSeCneHHBaiOT 3^^eKTHBHOe 

orrranecKoe coejmHemie Meagjy xopueM AHCTanbHoro Komja oiitobojiokohhofo 30ima h 

06teKTOM HCCJieAOBaHHH. B OflHOH MOflH^HKaHHH 3TO AOCTHTaeXCfl TeM, HTO BHyipeHHflfl 

noBepxHocxb OKHa npoxeicropa BtmojiHeHa c bo3M03khocxbk> $opMHpoBaHHH o6paxnMoro 
a^re3HOHHoro KOHxaKxa c xopijeM AHCxajn>Horo Koraja onxosoJiOKOHHoro 30Hfla noa 
B03AeficxBHeM oceBoro AaBjiemui, OKa3MBaeMoro Ha oirroBOJiOKOHH&ra 30Hfl, 
pa3MemeHHWH BHyrpn o6ojiohkh, a b ^pyrofi Mojm^HKamm aomwiHHxejibHO HapyaeHan 
noBepxHoexB OKHa npoxeicxopa BbinojiHeHa c bo3modkhocxi>k> <J)opMHpoBamiH o6paxHMoro 
aAre3H0HHoro KOHxaKxa c HCCJie^yeMBiM oGteKxoM noa B03fleiicxHeM yKa3aHHoro 
ocesoro flasjieHHH. JSjisi sxoro b oahoh peajiraauHH okho npoxeKropa BBinojmeHO H3 
iuiacxHHHoro h ynpyroro Maxepnajia, HanpHMep, H3 oxBep^cfleHHoro oirranecKoro rejiH. B 
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apyrofi peajnoamm okho nporeicropa BBmojmeHO, no MemmeH Mepe, AByxcjioftHMM. 
ripn 3tom b ojehom cjiynae, no Mem>meH Mepe, cjioh, ojma H3 noBepxHOcrefi Koroporo 
o6pa3yeT BHyrpCHHiOK) noBepxHOCTb OKHa npoTeicropa, BHnojmeH H3 miacTHHHoro h 
ynpyroro MaTepnajia, a b ApyroM cjiynae, flonojimrreJiBHO, no MeHMneft Mepe, cnofi, o;ma 
H3 noBepxHOCTefi Koroporo o6pa3yeT Hapyaoiyio noBepxHocrs OKHa npoTeicropa, 
BBinojffleHBi H3 iuiacTHHHoro h ynpyroro MaTepnaJia, HanpHMep, H3 OTBep^eHHoro 
omOTecKoro rejra. 3to o6ecneHHBaer o6paxHMWH MexaHHnecKHH KOHTaicr Meacfly 
HapyacHOH noBepxHOcn>K> OKHa nporeKtopa h nccjieflyeMHM oGteieroM, hto no3BOJwer 
HCKjnoHHTb CKOjm^ceHHe OKHa nporeicropa no noBepxHocra o6r>eicra HccjieflOBamiH, 
oSecneHHBaa ojmoBpeMeHHO 3$$eicraBHoe onraHecKoe coeflHHeHne Menmy TopijeM 
OTcrajibHoro KOHua onroBOJioKOHHoro 30H«a h o6r>eicn>M HCCJieflOBamra. OxBepaczjeHHMH 
onTHHecKHfi rejn> Moacer Gbitb, HanpHMep, aeejieo6pa3HHM, jih6o pe3HHono«)6HBiM. Ilpn 
3tom 3HaneHHe noKa3arejiH npejioMJiemiH Ha pa6onefi jymHe bojihm MaTepnaJia OKHa 
nporeicropa, hjih, no Mem>meH Mepe, cjioh, oGpameHHoro k BHyrpeHHen hojiocth 
o6ojiohkh, h cjioh, OOTa H3 noBepxHOcrefi KOTOporo o6pa3yer Hapy^ayio noBepxHOCTb 
OKHa nporeicropa, BBiGnpaiOT c yneroM 3HaneHHH noKa3arejM npejiOMJiemui Marepnana 
AHcrajn»Horo Komja onroBOJioKOHHoro 30Hfla h noKa3arejw npejioMJieinra o6i>eKTa 
HCCjieflOBaHHH. B nacxHMX KOHKperaMx cjiyqaax BwnojmeHHH nporeicropa o6onoHKa 
MoaceT 6mti> coemmeHa c aepacaTeJieM, kotopmh Moacer 6mtl cHa6aceH <J>HKcaTopoM 
nojio^ceHHH onroBOJioKOHHoro 30ima. KoHKperHbie bhhbi h <J)opMBi B&mojmeHHH 
o6ojiohkh h aepacaTeJW, npHHaaneacHOCTB onroBOJioKOHHoro 3onzja k TOMy hjih HHOMy 
onraHecKOMy npn6opy, paBHO icax h xapaicrepHCTHKa o6i>eKTa HCCJieflosaHHH, 
xapaicrepH3yioT H3o6peTeHHe b nacrawx KomcpeTHMx cnjroaax ero BBmojiHemra h 

HCnOJIB30BaHHH 

Ha <|>m\ 1 npHBeAeHO cxeManrmoe H3o6paaceHHe oahoh H3 MOflH^HKai^HH 
KOHcrpyicmiH npoTeicropa juul onroBOJioKOHHoro 30Hfla (b ceieron*). 

Ha 4>ht. 2 npHBeAeHO cxeMararaaoe H3o6paaeeHHe apyroft MOAH$HKamra 
KOHCTpyiaxHH npoTeicropa ajih oirroBOJioKOHHOro 30nna (b ceneHHH). 

Mozm^HKanHH KOHcrpyiomH npoTeicropa juw onroBOJioKOHHoro 30nma, 
cxeMaiOTHoe H3o6paaceHHe Koropoft npHBe^eHO Ha tjmr. 1, coAepacirr nojiyio o6ojiOHKy 1, 
HMeiomyio 3aMKHyrafi AHcrajibHBiH KOHeij 2, h pa30MKHyrtiH npOKCHMajn>m>iH KOHeu 3. 
06ojiOHica 1 B&mojmeHa c bo3mo>khocti>k) pa3Mememw b nefi onroBOJioKOHHoro 30Hfla 
(Ha nepreaee He noKa3aH). 3aMKHyn>m AHCTajiBHtift KOHeu 2 oSojiohkh 1 BwnojraeH b 
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BB«e okhe 4, no MeHtmefi Mepe, nacraHHO, oirraHecKH npo3paHHoro. BHyTpemum 
noBepxHoexb 5 oKHa 4 BBmojmeHa c bosmohchoctbio 4 ,0 P MH P OBaHHH o6paniMoro 
aare3HOHHoro KOHTaicra c TopueM jmcTanBHoro Komja onroBOJiOKOHHoro 30Hj^a noa 
B03AeHCTBHeM oceBoro flaBjiemifl, oica3i>iBaeMoro Ha oiitobojiokohhbih 30ha, 
pa3MemeHHMfi BHyrpH o6ojiohkh 1. Hapyaoiaa noBepxHocn> 6 OKHa 4 BMnojmeHa c 
B03M0>KH0CTbK) <J>opMHpoBaHHM o6paiHMoro a#re3HOHHoro KOHTaicra C 06l>eKT0M 
HCcneflOBaHHH (Ha Hepreace He noiea3aH) nojoi B03fleficxBHeM oceBoro aaBjieHHa, 
OKa3MBaeMoro Ha oiitobojiokohhlih 30he, pa3MemeHHbm BHyrpH o6ojiohkh 1. 

Okho 4 BwnojiHeHO H3 miacraHHoro h ynpyroro MaiepHajia, HanpHMep, H3 
OTBep^QieHHoro omnHecKoro rena inna CMaprrejn>, BwnycicaeMoro KOMnaroieH 
NYE (QUA), KOTOpLifi momcct 6htb, HanpHMep, Ecejienoflo6HMM, Jm6o pe3HHOo6pa3HLiM. 
IIpH 3tom uejiecoo6pa3HO Ha pa6oneH juikhq bojihm 3HaneHHe noKa3arejifl npejiOMJiemra 
Marepnajia OKHa 4 BbiGnpaxb H3 cooTHomeHHH: 

N a s (N b * N c ) 1/2 , rae 
N a - 3HaneHHe noKa3aTejw npejiOMJieHHH MaTepnajia OKHa 4; 
Nb - 3HaneHHH noKa3aTejia npejiOMJieHHH oS-beicra HCCjie^OBaHHs; 

N 0 - 3HaneHHe noKa3areJiH npejiOMJieHHH MaxepHajia AHcramHoro Komja 

OHTOBOJIOKOHHOrO 30Hfla. 

B KOHKpexHOH peajiH3anHH Ha pa6oHeH jajame bojihbi noKa3arejn> npejiOMJieHHH 
MafepHajia OKHa 4, noKa3aTejn> npejiOMJiemui oGteicra HCCJieflOBamra h noKa3aTejn> 
npejiOMJieHHH MaxepHana ancxanBHorp Komja onroBOJiOKOHHoro 30H#a Moiyr HMexb 
npH6jiH3HTejiBHO paBHBie 3HaneHHfl. 

flpyraa MOjocH^HKaiiHH KOHCTpyKHHH nporeicropa flJia onTOBOJiOKOHHoro 30ima, 
H3o6pa»ceHa Ha $ht. 2. B 3toh MOAH^HKamm okho 4 BKinojraeHO, no MeHtraeii Mepe, 

AByXCJIOHHLIM H BKJIK>HaeT, B KOHKpeTHjOH peaJIH3amiH, CJIOfi 7 H CJIOH 8. GnOfi 7, OAHa H3 

noBepxHocTefi 9 Koxoporo o6pa3yeT BHyipeHmoio noBepxHoexb 5 OKHa 4, BtmojmeH H3 
njiaciOTHoro h ynpyroro Marepnajia. Gnofi 8, oflHa H3 noBepxHOCTefi 10 Koroporo 
o6pa3yeT Hapy^cnyio noBepxHoexb 6 OKHa 4, TaKHce BbmojmeH H3 njiacurmoro h 
ynpyroro MaTepnajia. B KanecxBe Maxepnana cjioes 7 h 8 mo>kct 6i>rn> ncnojib30BaH, 
HanpHMep, OTBepHg^eHHMH oirrHHecKHH rejit xana CMapirejn>, sunycKaeMoro KOMnaHHeiS 
NYE (CIHA), KOTOpMH MO»ceT 6Brn>, HanpHMep, 2cejienoao6HBiM, jm6o pe3HHOo6pa3m>iM. 

B KOHKpexHOH peamoamiH Ha paGonefi ammo bojihbi noKa3arejiH npeJiOMJiemw 
MaxepHanoB cnoes 7, 8, o6pa3yK>mnx okho 4, noKa3axejib npejiOMJieHHH o6i>eKTa 
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HCCJieflOBaHHH h noKa3axejn> npejioMJieHHH MaxepHajia AHcxaJibHoro Komia 
onTOBOJiOKOHHoro 30HAa MOiyr hmctb npH6jni3HTejn>HO paBHwe 3HaHeHHH. 

B ocTanbHOM npoxeicTop win onTOBOJiOKOHHoro 30Hfla no 4>ht. 2 BBnuwmeH Tan 
ace, K3K h npOTeKTOp no 4>ht. 1. 

B o6enx KOHCTpyiajHflx npoTeicropa okho 4 mokct 6wn> BBmojmeHO b BH^e 

3JiaCTHHH0H MeM6paHBI, a npOKCKMajIBHMH KOHeq, 1 1 o6ojiohkh 1 MO^Ker 6bttb CO6AHHCH 

c OTCTajiBHMM kohi^om nojioro aepacaxejifl (Ha nepre^e He noica3aHo), npn stom 
BHyrpeHHHe hojiocth oGojiohkh 1 h aepacaTejra o6pa3yK)T ejmHyio pa6onyio nojiocxb, 
BbmojmeHHyK) c bo3mo»choctb:eo pa3MemeHHH b Heft onTOBOJiOKOHHoro 30H^a. flepncaTejib 
MO^ceT 6bttb BHnojiHeH TaK aee, kbk b npoTeicrope no naT. CEQA N° 5930440, h Moacer 
6bixb cHa6xceH <|>HKcaTOpOM, bbhiojihchhiim c B03M03KHOCTBK) ^HKcaixHH Heo6xo«HMoro 
nojio^ceHHH onTOBOJiOKOHHoro 30Haa BHyrpH pa6onefi hojiocth (Ha nepreace He 
noKa3aHo). OHKcarop Mo^cer Gbitb BbmojmeH aHajiorHHHtiM <J>HKcait>py, omicaHHOMy b 
naT. CI1IA Jfe 5930440. Ilojiaa o6ojiOHKa 1, tbk ace, icaic h hojioctb ^ep^caTejM, Moryr 
6bitb BwnojmeHBi i^HJiHHApHHecKHMH. B o6enx KOHCTpyiapifl nporeicropa, b 33jbhchmocth 
or o6jiacra HcnoJn>30BaHHfl, nojiaa o6oaoHKa 1 MO^cer 6trrb BfcmojmeHa iu6koh, 
HanpHMep, H3 nojDHyperaHa, jih6o ^cecncofi, HanpHMep, H3 miacxMaccBi, npn stom 
Marepnaji, H3 Koroporo BBmojmeHa o6ojiOHKa 1, Moacer 6trn> oirnraecKH Henpo3paHHbiM, 
jra6o, no MeHBmeft Mepe, nacraHHO omOTecKH npo3paHHMM. npoTeicropBi no 4>hi\ 1 h no 

$HT. 2 MOiyr 6BITB BBHIOJIHeHBI C B03M03KH0CTBK) nOBTOpHOrO HCnOJIB30BaHira (b 3TOM 

cnynae hx noflaepraiOT OHHcnce h Ae3HH(J>eicaHH nepea pa6oroft c KaacflBiM rjaqneHTOM), 
jm6o oAHOpa30BMMH. 06teKTOM Hccjie^OBamM MoaceT 6bitb 6HOJiorHHecKaa ncaHB, b 
HacraocTH, 6HOJiorKraecKaa ncaHB Harcoro oprami3Ma, icax TBepflaa (HanpHMep, 3y6ti), tbk 

H MKTKafl, B TOM HHCJie BHyTpeHHflfl nOJIOCTb 3KHBOrO OpraHH3Ma. A OIITOBOJIOKOHHKIH 

301m, jsjisi Koroporo npe,mia3Ha^eHBi onncaHHBie BBnne BapnaHTBi npoTeicropa, Moacer 

i 

bxoahtb b cocraB ycTpoficTBa jxjts. nojiyneHHH cneicipajn>Horo H3o6paaceHHH, b cocraB 
ycTpoifcTBa jam oirraqecKoft KorepeHTHofi TOMorpa^HH, a xaicace b cocTas jno6oro 
3HAOCKonHHecKoro o6opyAOBaHiM. 

nporeicrop, cxeMaiOTHoe H3o6paaceHHe Koroporo npHBe^eHo Ha $ht. 1, pa6oTaeT 
cjie^yiomnM o6pa30M. 

Pa3MemaiOT oiitobojiokohhbih 30h# BHyrpH o6ojiohkh 1, npHBojuHT Topeu 
AHCTanobHoro Komja onTOBOJiOKOHHoro 3o*ma b conpHKOCHOseHHe c BHyrpeHHei* 
noBepxHocTsio 5 OKHa 4. npOTeicrop c pa3MemeHHMM BHyrpH oSojiohkh 1 
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onroBOJioKOHHMM 30HflOM ycxaHaBJiHBaiOT T3K, to> o6ecne«mBaercH flOCTaBKa 
oirrHHecKoro H3JiyneHHa k oSteKiy HCcneflOBainM. B KomcperHOH peamttauHH, xorfla 
omoBOJioKOHHBiH 30Hfl aBJiaercfl 3HflocKonHHecKHM, nporeicrop pa3MemaK>T xaic, *no 
HapyMCHaa noBepxHOcn, 6 OKHa 4 HaxoflHTca b conpnKO chobchhh c o6teicroM 
HccneflOBainw. Oica3i>iBaioT Ha oiitobojiokohhhh 30Hfl oceBoe flaBJiemie, Koxopoe 
npHBOflHT k $opMHpoBaHHK> aflre3HOHHoro KOHTaicra M&Kjy BHyTpeHHefi 
noBepxHocrwo 5 OKHa 4 h -ropueM flHcram»Horo KOHua onxoBOJioKOHHoro 30Hfla. 
Hararme aflre3HOHHoro KOHxaKra Meatfly BHyrpeHHefi noBepxHOcrwo 5 oraia 4 h TopueM 
jmcranbHoro KOHua onroBOJiOKOHHoro 30Hfla o6ecne*mBaer 3$$eieniBHoe onroHecKoe 
coe«EHeHHe Meatfly TOpneM flHcranbHoro Koima onroBOJiOKOHHoro 30Hfla h okhom 4. 
HaxMHHe npH 3tom aflre3HOHHoro KOHTaicra Meatfly HapyatHOfi noBepxHOcrwo 6 OKHa 4 h 
o6i»eieroM HCCJieflOBaHHa o6ecneHHBaer MexaHHiecKoe h 3$$enTHBHoe oirraraecKoe 
coeflHHeHHe Meatfly okhom 4 h o6i»eKTOM HCCJieflOBainw, h, tcm caMbiM, 3$4>eKiHBHoe 
orrnwecKoe coeflHHeHHe Meatfly TopneM flHCxanbHoro KOHHa oirroBOJioKOHHoro 30Hfla h 
o6teKTOM HccneflOBaHHH. IIo OKOireaHHH ceaHca HCCJieflOBaHHa oceBoe flaajieHHe c 
onroBOJiOKOHHoro 30Hfla CHHMaiOT. TIocKOJiBKy aflre3HOHHBie KOHTaKTM Meatfly 

* 

BHyrpeHHefl noBepxHOcn>K> 5 OKHa 4 h TopixeM OTCTam>Horo Komja onroBOJiOKOHHoro 
30Hfla, a TaioKe msmsy Hapy^Hoii noBepxHOcrwo 6 oraa 4 h o6i>eKTOM HCCJieflOBaHHa 

KBJIHIOTCH 06paTHMMMH, TO HOCJie CHHTUH OCeBOrO AaBJieHHH Ha 30Hfl, okho npoTeKropa 

aeoco CHHMaiOT c o6i>eKra HCCJieflOBaHHa, a 30ha jienco H3BJieKaerca H3 o6ojiohkh 1. 
nocjie aroro o6ojioHKy 1 no«BepraiOT fle3HH<J>eicuHH mm crepHjrasaimH, jih6o 

yHHHT03KaK)T. 

npOTCKrop, cxeMaiHTOoe H3o6paaceHHe Koroporo npHBefleHO Ha <J>ht. 2, paGoTaerr 
Tax ace, KaK h npoTeicrop no <j)Hr. 1. 



IIPOTEKTOP flJIH OITTOBOJIOKOHHOrO 30HflA 
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Oht. 1 
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Oht. 2 



PEOEPAT 
k 33-SBKe Ha H3o6pereHHe 
"ITPOTEKTOP flJIfl OITTOBOJlOKOHHOrO 30HflA" 



Pa3pa6oTam>i MOflH$HKaunH KOHCTpyianoi npoTeicropa jyw oirroBOJiOKOHHoro 
30H«a, npejiHaaHaHeHHoro jura HccJieAOBamM oGteicra, KOTopwM Moacer 6bm» 
6H0JioniHecKaa ncaHB, b nacTHOCTH, 6HOJionraecKaa ncaHt aoreoro opraHH3Ma, b tom 
tmcjie, BHyTpeHHaa nojiocn, Comoro opranM3Ma. npejniOHceHHbie MOfln^HKauuM 
KOHcrpyKUHH npoTeKTopa fljra oirroBOJiOKOHHoro 30Hfla oGecne^HBaioT 3$<|>eKTHBHoe 
onTHHecKoe coeOTHeHHe Meac^y TopneM flHcrajibHoro KOHua onTOBOJiOKOHHOro 30Haa h 
o6i,eKTOM HCCJieflOBaHiw. B npeflnoTrarrejiBHOH peajDoanHH 3to flOCTuraerca xeM, hto 
BHyipeHHM noBepxHocn> oKHa nporeKTOpa BBmojmeHa c bo3m<mkhoctmo $opMHpoBainra 
o6paTHMoro anre3HOHHoro KOHTaicra c TOpneM flHCTanbHoro KOHua onTOBOJiOKOHHOro 
30Hfla, a Hapy^Haa noBepxHoexb OKHa npoxeicropa BtmojraeHa c bo3mojkhocti>k) 
4>opMnpoBaHHH o5paxHMoro a«re3HOHHoro KomaKTa c HCCJiejryeMBiM o6teicroM noa 
B03fleHcraHeM oceBoro flaBjiemra, OKa3BraaeMoro Ha oiitobojiokohhhh 301m, pa3MemeHm>m 
BHyipH 060JIOHKH. fljra 3Toro b ohhoh MOwa^HKauHH okho npoxeKTopa BtmojmeHO H3 
njiacxHHHoro h ynpyroro Maxepnajia, HanpHMep, m oTBepacaeHHoro onxmecKoro ream. B 
apyroii Mo«H$HKaaHH okho npoTeKTopa BwnojmeHO, no MeHBmefi Mepe, flByxcjiOHHMM. 
IIpH 3tom b npeflnoTTHTejibHOH peajiroanHH cjioh, o«Ha H3 noBepxHOcreg KOTopwx 
o6pa3yex BHyrpeHHtoK) both Hapyaoryio noBepxHoexn OKHa nporeKTOpa, BBmojmeHH H3 
roiacTHHHoro h ynpyroro MarepHajia, HanpHMep, H3 oTBepascfleHHoro orrnrqecKoro rejw. 
3ro o6ecneHHBaeT o6paxHMMH MexaHEraecKHft KOHraicr Meacay HapyatcHofi noBepxHOcrbio 
OKHa nporeKTOpa h nccjieayeMBiM oGbcktom, hto no3BOjraeT hckjuohhtb CKOJibaceHne OKHa 
nporeKTOpa no noBepxHOCTH o6-beKTa HCCJieflOBainM, oSecne^HBaa OflHOBpeMeHHO 
a^eKTHBHoe oimreecKoe coeflHHeHHe Meagry TOpneM «HCTajn>Horo KOHna 
onTOBOJiOKOHHOro 30»ma h oSBeKTOM HCCJieflOBaHHH. OTBepacfleHHwfi onTHHecKHH rean, 
MoaceT 6bitb, HanpHMep, Hcejieo6pa3HBiM, jra6o pe3HHonoflo6m,iM. Ilpn stom 3HaneHHe 
noKa3aTejw npejiOMJieinra Ha paConeS flJffiHe bojihbi MarepHajia OKHa nporeKTOpa, mm, no 
MeHtmeH Mepe, cjkmi, o6pameHHoro k BHyTpeimeH nojiocro oSojiohkh, h cjkmi, ojma H3 
noBepxHOCTefi Koroporo o6pa3yeT Hapyaoryio noBepxHoexb OKHa npoTeicropa, Bbi6HpaK>T c 
yneroM 3HaneHHH noKasarejra npejioMjieinui MarepHajia flHCTaJi&Horo KOHna 
onTOBOJiOKOHHOro 30H«a h noKa3aTejw npejioMjieHHa o6Beicra HccjiejioBaHHH. 
lc., 33 3. n. <i>-jn>i, 2 hjiji. 



